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aie TITLE -“T-Qiantin Kitetio Bquation for a Plasma in Consideration 
ae. ae of Correlation. 
(Kvantovoye kineticheskoye uraynentye dlya plasmy s 
wuohetom korrelyatsii.- Russian) 
PERIODICAL Zhurnal Eksperim. 4 Teoret. Pisiki 1957, Vol 33, Br 7, 
pp 132-134 (088R). 


ABSTRACT Aooording to BOCOLYUBOY N.N, the solution of the equations 
for the deneity matriz (and correspondingly also for the 
 quantam-like distribution function) oan be reduced to the 
solution of the equationsfor the quantua-like funotion r, 
with olasesioal boundary conditions. , 
Here t, s Te*s 4a true, where T< denotes the operator 


of the symmetrisation for n particles. For systeus with 
central interaction the equations for F, and F, are here 
explioitiy written down. By confining o eseif to pairwise 
correlations, 


Fo(a40dq1PqoP2ht) © F, (00745 *)¥, (a20Pght) +6044 9Ap04 9PQh t) 


can de set up and an analogous expression is obtained for 
CARD 1/5 F,. In the once of weak interaction the funotion ¢ is small 
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A Quantum Kinetio Bquation for a Plasma in 
Consideration of Correlation. $6n7019/ 


compared to the first tara. 

In the case of. shortrange forces and in a domain in whioh 

pair interaction suffices, a kinetio equation for the 
quantua-like distribution function is obtained. This 
kinetio equation corresponds to the equation for the denaity .. 
matrix which was derived by BOGOLYUBOY and GUROY. 9 = eat 
The present paper investigates the firet-mentioned a 
equations for F end ¥, only for systems of partioles with 
COULOMB dnteraction. ese equations are specialised here 

‘for the following case; The interaction 4s weak and the — 
correlation radius, which is due to exohange interaction, 

is smaller than the correlation radiue of the COULOMB 
interaction fp. The equations derived here ath > 0 60 


over into the equations contained in § 11 of the well-known 
monograph by BOGOLYUBOV (Problemy dinanicheskoy theorii v- 
statistioheskoy fisike = Problems of Dynamical Theory in 
Statietioal Physics, Costekhisdat, 1946). From the 
equations derived here the quantua-like kinetio equation 
for the funotion F (pit) is obtained by means of a trane- 
formation and is whitten down explicitly. In conolusion 


some special gases are pointed out in short. 
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On the space-Time Correlation Functions of & System of 
Partioles With sSectronagnetic Interaction (0 prostranstvenno~ 
vrenennykh korrelyatsionnykh funktaiyakh aistesy chastite § 
elektrouagnitnys vaaimodeystviye®)- 


PERIODICAL: = Zhurnal Exsperinental'noy 4 georeticheskoy Fiziki, 1958) 
Yoh. 34, Rr 1s 9P- 173185 (USSR). 


‘ PITLEs 


ABSTRACTS Mhe present paper determines & closed ayates of approximate 
equations for the spatia -tesporal correlation functions of 
nteraction. Re- 


dealing with the sane subject. Ina 


preliminary paper (reference 6) the author deternined # ohein 

of equations for the many- tise propagators for a systes of 

partioles with central anteraction. The present paper uses this 
method for the investigation of the spatial-tenporel correlat- 
4on funotions for & system of particles with electromagnetio 
interaction in classical treataent. first the Heniltonian of 
a classical systen of B charged partioles 4g written down. On 
that occasion the Coulomd calibration was selected in which 
the Coulomb interaction between the particles can {nmediately 
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be eliminated. In this connection it ie also assumed that the 
charge of the electrons oan be compensated by the positive 
charge of the uniformly distributed ions. A random function 
ig here used in the caloulations. A Hanilton equation for the 
particles and for the variables characterizing the field is 
derived. The course of the caloulation is followed step by 
step. The author also investigates the case that a stationary, 
homogeneous random process takes place in the systen of the 
particles with electromagnetic {nteraction. Immediately from 
the theorem of Obukhov follows the separation of the correlat- 
don function of the currents into & vortex component and into 
a potential component. Then the aut s equations 
for the second #0 nd investiga of these 
equations. In the f 

-temporal correlation funo 

determined, The miocroscopi 

problem makes 4t possible the 

expression for the dielectric constant. Furthermore gore 
general expressions can be derived by it which are #180 correct 
4n the presence of & spatial dispersion. The nethod discussed 
here is suitable for the investigation of a syetem quantun- 
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. like, of partioles with electromagnetic interaction and for 
a aystom of electrons whioh interact with the vibration of | 
a lattioe. There are 14 references, 14 of whioh are Slavio. 


ASSOCIATION: ron State University . (Moskovskiy gosudarstvennyy universi- 
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CTITLE: On Equations of Motion of Particle Systens Which Are in 
Interaction With Lattice Oscillations (O kineticheskikh 
uravneniyakh dlya sistem chastits, vzainodeyatvuyushchikh s 
kolebaniyasi reshetki) 


“PERIODICAL: Zhurnal ekeperinental'noy 4 teoreticheskoy fiziki, 1958, 
Vol 45, Mr S, pp 1441-1147 (US3R) 


ABSTRACT! The authors of the present paper derive the equations of 
notion for electrona and crystal lattice oscillators by 
the aethod developed by Boolyubov (Refs 1, 2). In connec- 
tion with the papers by Bardeen, Cooper and Sehriffer 
(Bardin, Kuper, Shriffer) (Ref 3) and Rocelyutov (Ref 4) on. 
superconductivity, an investigation of lattice oscillation 
of interacting electron systeno appears to be of interest. 
Buch an investigation has clready been carried out for the 
gpatially homogeneous case (Refs 5, 6); in the homogeneous 
space the electron distribution function is equal to the 
equation of notion in Bloch'a (Plokh) conductivity theory. 
The authore of this paper derive o classical approxination 
Card 1/3 for the equation of motion for inhonogermus electron- and 
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oscillator distribution, which has the shape of a Fokker- 

Planck (Plank) equation in phase space. Also for the correspond- 

ing inhomogeneous quantum distribution function an equation 

of motion ia derived. A Haniltonian is used as a basis which 

ig set up according to Froehlich (Frelikh)(Ref 12) for the 

electron system interacting with the crystal lattice oscilia- 

tions. Herefrom a distribution function ia derived in the 

coordinates and momenta of the electrons and oscillators. 

The system of approximation equations io set up according to 

Bogolyubov and Gurov (Ref 2), and solutions are derived. It 

4s shown that the general fora of the electron distribution 

function, if a homogeneous distribution of exchange terns is 

assumed, goes over into terns corresponding to those of 

Bloch's theory (Refs 9, 11). Al#o the equation (average) de- 

scribing the crystal lattice oscillations is written down 

for the case of homogeneous electron distribution. Expressions 

have also been derived for the frequency and the danping 

decrement of oscillations. The authors finally thank ‘catedcion KN. 
Card 2/3 Bogolyubov and D. ft. Zubarev for discussing the work. ‘There 
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-.. SITLE: On a Possible Statistical Description of a Systen of Particles, 
. Which Are in Interaction With a Pield (0 voznozhnom statiati- 
a opisanii sistem chastits, vzaimodeyatvuyushchikh @ 
polen , 


PERIODICAL: Zhurnal eksperinental'noy i tuoreticheskoy fiziki, 1958, 
Vol 35, Nr 5, pp 1276-1277 (USSR) 


ABSTRACT: The present paper discusses the equations of motion for 
syotens of electrons and oscillators with transversal eleotro- 
nagnetic field for the purpose of investigating the probles 
of the emission of electromagnetic waveo by charged particles 
in diolectrice and in decelerating media. The charge of the 
electrons is asauned to be conpensated by a uniformly sneared 
out positively charged backrround. The state of the systen 
under investigation is determined by the coordinates and mouenta 
of the electrons as well as by the coordinates and aomenta of 
thefield oscillators with different wave nunbers k. Also a 
digtribution function ia introduced, which deternines§ the 

Card 1/3 probabilities of the various atatea of the systen. Por the 
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purpose of obtaining the equations of motion of the first 
distribution functions f,(a,pit) of the electrons and of the 


first digtribution functiona P,(Q,.P, 3%) of the field os= 


cillators a corresponding chain of equations is set up, by 
which the distribution functions of various orders are con 
nected. The higher distribution functions are approxicated 

by the lower ones as in the paper by Bogolyubov and Gurov 

(Ref 2). If the initial distribution of the field oscillators 
corresponds to equilibrium, ani if the state of the electrons 
ig near equilibrium, an equation of the Fokker-Planck (Plank)- 
type ig obtained in the phase space for the distribution funce - 
tion f,. This (rather volumino:s) equation is explicitly | 


written down and explained. Certain coefficients occurring in 

this equation are different from zero only if the condition 

of Cherenkov radiation is satiafied. In the cage of equilibrium, 

tiie equation satisfies the Maxwell (Maksvell)-condition. If, 

in the initial state, the electrons sre in equilibrium, and 
Card 2/3 if the otate of the field oecillatoro is near equilibrium, an 
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equation of the Yokker-ilanck type ia obtained in the phase 
apace of the coordinates and momenta of the field oscillators 
for the oscillator distribution functions. The solution of 
this equation corresponding to equilibriun is written down, 
Ry meano of this equation, an equation for the oscillator 


eoordinates is then obtained. The authors further inveztigated 


the more general case in which none of the subsystens elece 
trons and electromagnetic oscillations) are in a atate of 
thernal equilibrium. The results obtained nay be used for the 
purpose of investigating the enisaion of elcotron beans pasaing 
throuzh slowing-down oystena. The author thanks MW. NM. Bogolyubov, 
Acadomician, for the interest he displayed in this work, There 
are 4 references, 3 of which are Sovict. 


Moakovakiy yoaudarstvennyy univeraitet {Noscow State University) 


April 11, 1950 (initially) and July %, 1253 (after revision) 
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TITLE: The Energy Losses: of Changed. Particles Que -t6. Excitation of 
Plasma Oscillations .. (Poteri energii seryazhennykh 
chastits na vosbushdeniye kolebaniy v plazae) . 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1959, — 
Vol 36, Nr 5) pp 1405-1416 (USSA) — 


ABSTRACT: When calculating the energy losses of electrons moving in + 
@ plasma such losses as are due to short-range interactions . 
(eleotron-electron collisions) are usually investigated 
separately from those occurring a6 & result of plassa 
osciilation excitation. This practice was followed also 


in this case. Por short-range interaction F,= (00,/¥,)710(24/0) 
is set up for the damping force, and for long-range 
interaction F, « (ous, /v,)*3n(¥,/¥,,) ie set up. Here e 

denotes the electron charge, Wy ~ Langmuir frequency, 

Y - electron velocity, a= @ jav®, Tar Debye distance, 


fhe energy losses occurring as 8 result of these two effects 
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are thus of the same order of magnitude. At certain 
conditions the energy transfor of nonequilibrius electrons 
on plasma electrons takes place at distances which are 
considerably smaller than the relaxation lengths, which 
are caloulated by means of the Py g7foraulas, tne existence 


of this effect (Langmuir efiect) shows that the problea 

of electron deceleration can not be solved for all cases 
on the basis of the equation of motion investigated in the 
first part of this paper. It must be assumed that the state 
of the electrons in the plasma as well as that of plasma 
oscillations may assume equilibrium, a condition which is 
no longer satisfied already at greater concentrations of 
nonequilibrium electrons (e. g. in the case of an electron 
beam penetrating the plasma). For such cases a systen of 
nonlinear equations describing a beam + plasma ds set up 
and solved in the second part of thie paper. The beas 
electrons and the plasma oscillations are considered to 

be two sub-systems. Investigation by means of the equation 
of motion furnishes an expression for the damping force, 
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which takes the energy losses due to eleotron-electron 
collisions as well as such due to the excitation of 

' plasma oscillations into account. In the more general 
case, in which neither of the two sub-systems aust be 
in thermal equilibrium, solution of the aystem of equations 
for the beam electron distribution function and the electric 
potential supplies an explanation for the rapid energy 
transfer from beam electrons to plassa electrons, such a6 
was observed for the first time by Lenguuir. The author 
finally thanks Academician 3. W. Bogolyubov and RB. VY. 
Khokhlov for their valuable advice and interest in this 
work. There are 22 references, 16 of which are Soviet, 
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University) 


SUBMITTED: October 10, 1958 
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SITLEs Relativistic Equations of Motion for o Plasaa I 


PERIODICAL! Zhurnal eksperimental 'noy 4 teoretioheskoy fisiki, 1959, 
Yol 37) Mr 3(9), Pp 735 = 744 (USSR) 


ABSTRACT: Whereas it is possible, in the nonrelativistic range, to work 
with Bogolyubov's approximation aethod (Ref 1), there ave 
various approxisation possibilities in the relativistic case 
for the distribution functions and for obtaining equations of 
motions the equation with the selfoonsistent field, the Fokker- 
Planok equation, the equation of notion in consideration of as 
radiation, eto. The present paper is intended to investigate 
these problemas. Besides the author (Ref 2) only few people 
have hitherto occupied themselves with the relativistic equa~— 
tion of motion in plasma, among others also Belyayey and Budker 
‘(Coulomd 4nteraction, Landau's equation of motion), as wellas =. 
Ae Ae Vlasov. The author himself derived the equation of motion. 
for the distribution functions of oharged particles in the ; 
electromagnetic field in reference 2. He set up the relativistic 
dispersion’ equation for transversal and longitudinal waves in . 
Card 1/3 selfconsistent approximation for the distribution function of 
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the eight variables, and derived the relativistic equation 

for the quantua distribution function for scalar charged 
particles and electrons, and also the relativistic quantua 

- equation with selfoonsistent field for scaler oharged particles. 
In the present paper the interrelation detween the definitions |. 
of state probability and distribution function is investigated 
by using the previously obtained results on the basis of the 
equation of motion for charged particles in an externsl elec- 
tromagnetio field. A random function is introduced, whioh de-. 
fines the number of partioles in a phase space cell; the elec- 
tromagnetic field strength or number of oscillators are also 
considered as random functions. The equation set for these 
functions may be used es a basis for the deduction of the . 
equation chain relating to the moments of the random functions 
or the corresponding distribution functions of various orders, 
A set of relativistic selfconsistent equations has been derived 
by approximating this equation chain. In the last part of the 
paper relativistic expressions are derived for the dispersions 
of longitudinal and transversal plassa waves in approxiaation 
of the selfconsistent field. The author thanks Academician 

Card 2/3 
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Ne "a Bogolyubov for discussions. There are 16 references, 
12 of which are Soviet, ie , 


Moskovekiy gosudatetvannyy universitet (Moscow State 
University) 


Maroh 27, 1959 
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AUTHOR: _Klimontovioh, Yu. Le ; 
TITLE: A Relativistic Equation of Motion for a Plasas. Il 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960, 
Vol. 36, Woe 4, pp. 1212 = 1221 
TEXT: The present paper is the immediate continuation of the earlier 
paper mentioned under Ref. 1. The results obtained by the latter are used 
for the purpose of deriving a classical equation of motion for a plasss 
in second approximation, which is the relativistic counterpart of the 
equation obtained by HN. NH. Bogolyubov (Ref. 3). A speoial case of such 
an equation (without emission and pair-production being taken into 

. account) was studied by S. 7. Belyayev and 0. I. Budker (Ref. 2)3 for 
G~00 the latter goes over into the equation by L. D. Landau (Ref. 4). 
Firet, a kinetio equation taking only the retarded interaction of charged 
particles into account (and neglecting emission effects) is derived; for 
this purpose the author proceeds from equations (12) and (13) (of Ref. 1). 
It is shown that this equation in a special case is identical with that 
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of Belyayev and Budker. Another possibility of deriving this relativistie 
equation of motion is briefly discussed. In & second part of this paper, 
the relativistic equation of motion by FPokker-Planock is investigated, 
taking the retarded interaction of the particles and the excitation of 
plasma oscillations by nonequilibrium charged particles into account. In 
this case it is thus not assumed (like in the Pokker-Planck equation of 
motion) that the number of fast (non-equilibrius) particles penetrating 
the plasma is very low, Taking diffusion effects and the eniasion of 
Plasma vaves into account, the new relations are obtained. In a following 
paper, the chains of relativistic equations here obtained are used for 
the distribution funotions for the purpose of deriving the equations of 
motion in the presence of external fields, as well as for obtaining a 

_ hydrodynamio approximation. fhe author finally thanks Academician 

...Me HN. Bogolyubov for his interest and discussions. There are 
11 references: 6 Soviet, 2 US, and 1 British. 


ASSOCIATION: Moskovekiy gosudarstvennyy universitet (Moscow State 
University) 
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TITLE; ' The Spectra of Systens of Interacting Particled Yond the 
Collective Losses in the Passage of Charged Particles Through 
Matter 


PERIODICAL: Uspekhi fisicheskikh nauk, 1960, Yo 70, Nr 2, pp 247-286 (vssr) 


ABSTRACT; The present survey deals with two essentially closely connect- 

ed problems; The spectra of collective excitations in systens 
of interacting’ particles, and the energy losses in the excita- 
tion of collective oscillations when charged particles pene- 
trate matter. In the case of a system of strongly interacting 
particles (liquid, solid, plasma, or nuclear matter) energy 
levels and states for the system as a whole may be inveatigat~ 
ed; the investigation of such leve) spectra is, in itself, 
rather complicated; the simplest case is that of weakly excite 
ed states, 1.¢. of minor deviations from equilibrium, e.g. 
ion oscillations relative to the lattice points in a orystal 
(phonons). Phonons, plasmons and the like are called quasi- 

: partioles in quantum mechanics; the momentua dependence on its 

Card 1/4 energy and the dependence of frequency on the wave nusber ig 
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in the following called excitation spectrum. Such excitations 
ocour as sound waves in solids, as phonon-roton-excitations 

in superfluid helium, and as opin waves. The latter are an 
example of Bose exoitations ocourring in a partiole systes 
concurring with Permi statistics. The analoga of the elementary 
Bose excitations in classical physics are the wave processes, 

a8 @.g. the propagation of longitudinal plasma waves. Paragraphs 
3 - 5 of the present paper deal with the investigation of 
‘excitation spectra in eystems of charged particles; the inves- 
tigation 1a based upon the equations of the quantum-distribu- 
tion funotion (density matrix)derived in paragraph 1, In para- 
graph 6 the problem of energy losses during the passage of 

fast charged particles through matter, which are due to the ex- 
Citation by collective oacillations,is investigated, In matter, 
electromagnetic oscillations are excited whose spectra are 
fixed by the dielectric constant of the medium. The foraulas 
derived in paragraph 6 for the purpose of describing the energy 
losses do not, however, in all cases reproduce the experinental naa 

Card 2/4 results obtained, as, e.g., not in the case of the Langauir- Yo 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4" 


ANE REE Ge | TR TR? 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4 


See beens 2 Sa Mier Berd Se MSE es Ras SS ei 


7 , 6697 
The Spectra of Systems of Interacting Particles seca er 
and the Collective Losses in the Passage of B006/B00 

Charged Particles Through Matter 


paradox. In order to be able to investigate also such cases, 
a further possibility was dealt with in paragraph 2, which makes 
it possible to investigate themergy losses of charged particles 
passing through a plasma; this possibility is based upon the 
use of equations of motion which describe also the energy los- 
sea of particles for the excitation of collective oscillations. 
If the particles entering the plasma do not essentially influ- 
ence its properties, the expressions derived here for the stop- 
ping power coincide with those of paragraph 6. This condition 
is, however, not satisfied when an intense electron bean enters 
the plasma; and the systea of nonlisear equations for the elec- 
trona of the beam and those of the plasma must be satisfied 
simultaneously. In paragraph 7 the solution of such a special 
case is discussed. The results obtained essentially describe 
the conditions found by Langmuir. The individual Paragraphs 
deal with the following: Paragraph 1: Derivation of the equation 
for the quantum-distribution function (Bose statistics); para- 
graph 2: the equation of motion for the quantum-distribution 
_funotion; paragraph 3: the spectra of collective oscillations 
Card 3/4 in self-consistent field approximation; paragraph 4: the influence 
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of the correlations of particles upon the spectra of collective 
- oscillations (microscopical observation method); paragraph 5: 
the influence exerted by the correlations of particles upon the 
spectra of collective excitations. A Phenomenological theory of 
the Fermi degenerate electron fluid; paragraph 6; the losses 
of charged particles Passing through matter, which are interre- 
lated with the excitation of collective oscillations in the me- 
dium; paragraph 7: the nonlinear effecta during the passage of 
Charged partioles through a Plasma. The following Soviet soien- 
tiste are mentioned: olyuboy ¥ 


Ac_As Vlasov, 
Le. D, Landau, Ps As Cherenkov, P. S, Zyryanov, Ye, L, Feynbderg, 
, Zubarey v. M. Yeleonski , I. I. Gol'daan, Y. A. Fo 
1M. Frank, and ft. Ye. Tamm. There are 109 references, 61 of 


which are Soviet. VA 
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| STRATONOVICH, RL. KLIMONTOVICH, Yu,L,, nauchnyy red. dots, sIVANUSHKO.N.D.. 
red.3 SVESI 7 KcKs, tekhn, red, | pCOUBes De, 


[Selected problems concerning the theory of fluctuations in radté 

engineering] Isbrannye voprosy teorii fliuktuatsl1 v radiotekhnike, 

Moskva, Isd~vo rots a radio," 1961. 557 p. (MIRA 14312) 
3). : 
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Magnetohydrodynamics for a nonisothermal plasma without collisions. 
Zhur. eksp. 4 teor. fis, 40 no.4:1213-1223 Ap '61. (MIRA 14:7) 


1. Moskovekiy gosudarstyennyy universi | 
tment Pell Ay gosudarstvencyy universitet 1 Fisicheskiy institut 


(Magnet ohydrodynanics) | (Plasma (Ionired gases)) 
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we. far fO : 
AUTHORS: Klimontovich, Yu. Le, Silin, Ve P. 
eeeeeenennienmealimteinena Riera es 3 
TITLE: Theory of fluctuations in partiole distribution in a plasaa 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 42, 
Noe 1, 1962, 266 i 298 


TEXT: The correlations om Car Pa? t) ON, (7, Bs t') of the phase — 
density functions N. « z &(F - Fa(t)) &(p. - Pi) for quasi-equilib- 


rium states of a collision-free plasma are caloulated. Quasi-equilibrius 
means that the mean values of x do not change considerably at distances 


of the order of the correlation radius and over periods of the order of 

the correlation time. The method used has been developed by 

Yu. L. Klimontovich (DAN SSSR, 96, 43, 1954} ZhETF, 33, 982, 1957). The wt 
equations for the phase density fluctuations was used also by 

B. Be Kadomtsev (ZhcTP, 32, 943, 1957). The probles 


ee Na (tas Das ft) = 258 (ta —Pedt)) 8 (De — Par (1) (a), 
Card (1/5 a ne 
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Co ea tr os 


* a 
or better te a fen Shao Ce temo, (1.3) 

with 6N « Ne . q, is. solved with the initial condition 

ON tay P, ! t) « ON al Fy ae a! 0) for t = 0: 


ee 22 erat 


6N, (te, Pa 0) =x 8N, (P. (0, ¢, ps), Re (0. t, Ps. 0), _ + 
+ aap Bt atytle © (ce therm) { dp,de, - . 


x { drexp {i (wt -+ kR, (0, +, Pe. 0))} & 


rte » * 
df, (P, (0. t, 9.) (1.12). 
——~*, x 


ot 
x { dt'exp {i (wt’ — kR,(t', 0, Py. 0))} SN, (Pe. tye 0). 
@ 


These solutions are used to calculate the mean values of products of an 
arbitrary number of functions bn, « . This is done for 


= 
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ON a (Tae Pas f) ON a (Fa. Pa. 0) = 
— aul deol tk exp (— i (et —Ke(ea— e900) ON (2) Na (Bad's. (2.1) 
(8Nu (Pa) 8Np (Ps) on =e {0.08 (Pa—Ps) Aafn (Pp)-+ MoltaGanlk.Ps.Ps)— 


Ane , 7 tatig hp (Pp) MnO yp (Rs By» Pad 
es ae k aptaM, nc amie ms + >So. Sire i: (2.2) 


The Fourier component of tho binary aorrelation function is. 


4ne, £9 {y ef f, , 
| ast pas Bs) = geen nee a FT ey 


he oe) ols And ay f, (p,) 
kt at Wan t (tape IC a (4p. e(ky, 
x LewyrFT noes ee 
and can be represented through charge fluctuations 
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' haeycat, /, ! o 
Guth po) = KET Fk ; : 


: of, oj, + < } 
iF (kWh ge ree fu — (Opdp ie, al; - (2.12) 


le aes 


Shas A fee te 
a ak (avy hy Pee (ke kD 


These charge fluctuation fur.ctions are also used to express the re- 
maining correlation functions. The functions 


Rae ey r nee e * 
oN (os Pt t) 6N,(fas Par 0) are determined for a plasma in 6 constant 


and uniform magnetic field. The formulas derived are applied to the : 
investigation of an equilibrium plasma with Maxwellian distribution 
functions fg(f,.)- A+ I. Akhiyezer, 1. A. Akhiyezer and A. G. Sitenko 
(zheTF, 41,644, 1961) are mentioned. There are 8 references: 5 Soviet 

and 3 non-Soviet. The two references to English-language publications 

read as followss J. Hubbard. Proc. Roy. Soc. A260, 114, 19613 

R. Balescu, H. Taylor. Phys. of fluids, 4, 95» 1961. 
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ASSOCIATION: Moskovakiy gosudaratvennyy universitet (Moscow State 
University) Fiaicheskiy inetitut im. P. X. Lebedeva 
Akademii nauk SSSR (Physics Institute iment P. ¥. Lebedev 
of the Academy of Soiences, USSR) 


August 31, 1963 
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Hydrodynamic description of the motion of charged particles 
in a weakly ionized plasma 4 


PERIODICAL: Zhurnal eksporimental'noy 4 teoretiohoskoy fisiki, v. 43, 
noe 1(7), 1962, 146 = 152 


TEAT: A woakly donized plasma is considered whose oscillation frequency 
t» is smaller or of the order of the collision frequency v1 apSv and 


tw (Sus oe o?/r kT. In this case the hydrodynamic equations can be vob- 


tained by a method described by Born and Green (Proc. Roy. Soc. 188, 10, 
1946) or from the equations for random phase densitios (Xlinontovich, 
@neTF, 33, 962, 1957). The latter method is used here, It leads to a 
system of equations which unlike, the usual hydrodynamic equations contains 
also an equation for the spatial correlation functions. This system can be 
uood for desoribing non-equilibrium processes also if variations with time 
of hey seca spectrum predominate, and if mean velooity and density are 
ard 1/2 . 


et: 
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virtually constant, The effect of weak fonization is explicitly described 
for the case that g and T of the neutral particles are constant, the mean : 
is velocity zero and tho mouentum distribution is almost maxwellian. Tha 
relations obtained are used for desoribing a homogeneous electron plasma 
with Es - 0 and a homogeneous weakly -ionized plasma in a veak variable 


field & « Ba, Kiso the case of a uniform randox field ¥ is considerc¢, A 
assucing that the moan value of rs be zero, whilst x fo. 


ASSOCIATION: Moskovakly gosudarstvennyy universitet (Koscow State Universi- 
. ty . 


SUBMITTED 1 January 11, 1962 
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H Klinontoviohs Yue De 
Kinetic description of turbulent cial, bho 
processea in plasma 


as 


PEXTODICAL:  Akadeniya nauk SSSR. Dokladyy ve 144, noe at 1962, 
102241025 


The kinetic equation for turbulent sinsivequiliseiie processes in 
plaena is ‘derived _from She correlation (oH, bE) between the functions ie 
one = N ante and SE = BE, where N. is the ihintier of particles of component a 


In linear aparoxdautien it is sousivie to write. the euretions for 6N, and y 
85 in the form , 


Aer + obtk = ane, fv {y ae) Nae == a. (4)s. 
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Solutions are analyzed in whieh the et haga depend only « on the 2 
diatribution funotion f (Pe t) and on (sE6%) (8K, or) and (SESE) , are : ve 


the Pourier componente of the functions 6N Gudst)E@, 4) and 
SE(q,t) SE(q" ut Thus one obtains 


“ar (WE OE){" = n 2 (aie Ja (kv (eee a ey 


4 


ee Th * Oe 
+ (kv) te} dp ex 84P,. (13), where 
Beh) = AZ a'(e,hy/n [(a" — OSE) 4 (04 OY‘). (7) and, 
for r-all values of k, 
B (eo, kh) = sing [ae a (ws, ky] ae (@, ky) npn A 0. . (8). 


These equations describe the tine variation of a homogeneous turbulence 
Card 2/3 
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in plasra. If the »lagma waves absorb considerable anounto of energy, a 
“axwallian velocity distribution will be brought about by, ihe 
redistribution of enerry in the spectrun. The correlation -io then 
deterzined by the Debye correlation function. In the nonsequilibrium case, 
Sho apace-%tine spectral functions cannot completely be oxnrogsed by the 
first diatribution functions f{,+ The space-time correlation functions 


obtained here can also be used to describe non-steady states. The 
equations derived here can be extended to the case of a weakly inhomogenooug. _ 
plasta and are suitable for deriving hydrodynamic equations allowing for = (“~ 
the emission of slasma waves. V. P. Silin io thanked for critical remarks. <=.” 


ne 
aSSOCIAVION: Noskovakiy cooudarstvennyy universitet im. M. Y. Lomonosova ‘SM 
: (Moscow State University im. M. V. Lomonosov) y 


PRESENTED: February 9, 1962, by NH. ¥. Bogolyubov, Academician 
SURITTED: = February 7, 1962 
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AUTHORS: Klimontovioh, Yu. Le, and Silin, v. 2 


Fluctuations in collision-free plasna 


PERIODICAL: Axademiya nauk SSSR. Doklady, v.-145, no. 4, 1962, 764-767. 


TEXT: A fluctuation theory of the distribution functions in a collision- 

free pl ae 4s developed in continuation of the papers by 7 

Yu. L.. Klinontovich (ZhETY, 37, 735, 1959; 38, 1212, 1960; 33, 962, 19573. 

34, 173, 19583), allowing not only for the Coulomb interaction of the 

particles but also for « transverse electric field. ‘The space-tine 
spectral functions are obtained without previously deternining the Yb : 
correlation functions. Shus the problems can be sicplifvied. Forzuias for 2 
the fluctuations $5 and 68 in the spatially isotropic case are calculated... 

For the speodial case of isotropio momentum distribution in the constant 

mugnetio field a fornula is derived for the collision integral. Por the 
Maxrellian distribution of the particles at equal tecperatures a sinple 
expression iy obtained for the Debye screening. 
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ASSOCIATION: Uoskovesly goaudarstvennyy universitet in. M. ¥. Losoncsova 
(Moscow State University iment M. VY. Lozonosov) 


PRESENTED: February 17, 1962, by M. A. Leontovioch, Acadesiciaa 


SUBMITTED: Ictober 24, 1961 
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AUTHOR: Klimontovich, Yu.L. 


TITLE: On the statistical theory of processes in a system of 
electrons interacting with lattice vibratations 


PERIODICAL: Fizika metallov 4 metallovedeniye, v. 14, no. 4, 
1962, 512 = 516 ; ; 


TEXT: The aim of this work was to give a brief account of a 
method which may be used to obtain a statistical description of 
quasi-equilibrium processes in a System of interacting electrons 
and phonons. The analysis is confined to the classical approxi- 
mation; the quantum theory will be given in another paper. The 
starting point of the analysis is the Hamiltonian 


Hm (ENG, 1 Ndade-+c [Naiv ule Odady + 
+= (it + e(div und, 


~ 


vhere N(q, p, t) > — Og = gylt)) x O(p - By(t)) is the 
1¢i$N 
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microscopic electron phase density,: u(q, t) 4a the longitudinal 
lattice displacement, C is the interaction Constant, n is the 
average ion density and s is the velocity Propagation of sound 
Waves in the lattice in the absence of interaction with electrons. 
The functions Nand 4 are looked upon as random functions and 
equations for them have been given by D.N. Zubarev (UFN, 1960, ws 
71, No. 1). ressions are now obtained for the depar- oe 
ture of N from their average values and for the corres- 
functions. assumed that the average 
rm (WU = 0) and the electron. 
The analysis may be generalized to| 
exact Hamiltonian and steps are indicated as | 
done. _ The paper is entirely theoretical. 


ASSOCIATION: | Moskovakiy sosudarstvennyy universitet im. 
M.V. Lomonosova (Moscow State University im, 
MoV. Lomonosov) 


SUBMITTED; May 17, 1962 
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plitudes, from which equations are obtained for the real amplitudes 
and phases. This makes it possible to ascertain the conditions under 
which the assumption of rapid phase variation, assumed in earlier 

.. ‘work, is valid. The effect of variation of the charged-particle 
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koop. 13 n0.122h—-§ D ‘59. (MIRA a! 
1.Predeedate! pravieniya Moskovekogo gorpronsoveta. 
| Moscow-—Manafactures ) 
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SERO. 


BABA, M., gornyy insh,j BAYRACHNYY, A.; PAUPEROV, A.; 


SHCHERBIY, P., saboyshchik; KLIMOV, A. 


When you work with ardor. Sov.shakht. 12 no,2:24-28 F 
162, (MIRA 1531) 


1. Chlen shakhtnogo komiteta, predsedatel’ proisvodstvennomassovoy 
komiseii shakhty imeni Il'icha, Luganekoy oblasti (for Serobata), 
2. Zemestitel! predsedatelya presidium postoyanno deystvuyushchego 
proisvodstvennogo soves! shakhty ineni D'icha, Luganskoy 
oblasti (for Rayrachnyy), 3, Zamestitel' predsedatelya 
komiteta, shaxhty imeni Tl'oha, Luganskoy oblasti (for Pauperoy). 
4e Predsedatol! shilishahno-bytovoy komissii shakhty imeni Ilticha, 
Luganskoy oblaati (for Shcherbiy)., 5. Sekretar! parti organ- 
ivateii shakhty imeni I1'icha Luganskoy oblasti (for Kimo). 

(Coal miners) (Trade unions) 
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LIVINN, Ne, mayor, kand.voyennyah nauk; K IMON, Sa, Inzhener-caritar. 


Asoent altttude cf a radioactive cloud. ‘we. 1 xoar, 47 10,6: 
94~95 Jo 'b4. (MIMS 3787) © 
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KZIXOY, AA, doteent, kandidas tekhnloheskikh nauk, 
Pree orca eee ot) , 


Deternining the heating temperature of an induction soter by means of ~ 
& curvilinear diagras, Vest.elektroprom, 18 n0,9:11-12 8 "87, (Mima 6:12) 


1. Moskovekiy institut mekhanisates{ : 
siva im, V.McMolotovas 044 1 elektrifikateii sel skogo khosyay- 


(Meotric motors, induotion) 


This Yorn of a diagran is widely used in the Study of electric and electro- 
mechanical prpperties of asynchronous electric notars and other electric apparat us 
utilizing alternating current. It oan also be used to determine the heating 
cordition of an electric motor . The author explains the formula and applies it 
to a spherical diagram, Also gives the value of for various types of electrical 
machinery tn tabular forn, 
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 KLIMOV, Ae Ae | , : , a 


Velikiye stroyki kommunisna elektrifikatsiya sel'skogo 
khosyaystva Stalingradskoy oblast’ (Great Constructions 
of communian and electrification of the rural economy of 


Stalingrad oblast) Stalingrad, Oblastnoye Knigoizdstel'stvo, 
1952. 63 pe illus. 
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~~KLMOW, A ees a : : u/s 


Elektrifikatsiya proisvodstvennykh protsessov v shivotnovodstve (Elec- 
trifucation of production processes in aniual husbandry) Moskva, Sel'khosgis, 


1955. - 
375p. Allus., diagrs. (Uchebniki 4 uchebnyys posob hikh - 
sel! skokhosyaystvennykh uchebnykh savedenty) i a as 
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KLIMOV, A.A., kandidat tekhnicheskikh nauk. 


Determining rechanical characteristics of electric motors and 
machines in operation. Sel'khosmashina 000231718 Yr '57, 
(Bleatric notors) (MERA 10:4) 
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ANDRIANGV, V.H., doktor tekhn.nauk; BENSENEY, Ye.Ye., insh.; BYSTRITSKIY, 
DN., kond, tekhn .nsuk; OREBEM IKOY, A.F., kend .tekhn.cauk: GRETSOT, 
HAe, kand .tekhn.nnk;:Z0Y 3, V.Aa, kand.tekhn.neuk: KLIAOY, Ad., 
kand.tekhn.nauk; KOROLEY, ¥.7., knod.tekhn.nouk; KOOP. T.7., 
kand.tekhn oneuks KULIK, H.Ye., kand,tekhn.nauk; RAZAROY, 0.1., kend. 
tekhnsnauk; OLNYNIK, N.P., insh.; OSHTROV, P.A., kand,tekhn nauk; 
Pobsosor, A.N., inshes POPOY, 5.T.,: ingh. ;PRISHCHEP,L.@., wand, 
tekhn, nauk; PCHRIKIN, Yu... insh.; RUBTSOV, P.A., kand.tekhn .neuk; 
RUHOV, Bode, kand,tekhn nauk; SAVINKOY, K.P., keod, tekhn nauk; 
SAZOWOV, NAc, prof., doktor tekhn.nauk; SEROZYEY, A.&., insh.s 
SKVORTSOV, P.Y., kand, tekhn .nouk; BSMIRHOY, B.Y., kand.tokha .nauks 
SHIRNOV, V.I., kand.tekhn.nank: TYMINSKIY, Ye.V., ingh.: URVACHEV, 
P.N., kand,tekhn nauk; SHTRURMAN, 8.A., inghe; SHCHUROY, 6.7., 
kand.ekon nauk; RUNOVA, L.M., ingh.: VOL'YOVSKAYA, D.N., reds: 
MIKITIVA, VM, rede3 BALLOD, A.I., tekhn .red, 


{Monual on the use of electric power in agriculture] Spravochnik po 

primeneniiu elektorenergii v sel'skom khoslaistve. Moskva, 2s, 

izd=vo sal'khos. litery, 1958. 606 p. (Mia 11:5) 
(Bleotrictty in agriculture) 2s 
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Metric 0 velaiie equipeent in agriculture. Mekh. 1 elek. sote. 
sel'thos, 16 nolthOab3 "$6. (tA 22110) 


1. Stalingradekiy eel 'skokhosyayatvennyy institut. 
(Mlectric welding) 


BES Mee 
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Oe wl KLIMOY,. Asks, prof. 


Use of electric aro discharge in agricultural technological 
processes. Mekh. 4 elek. scts. sel'khos, 20 power Mee ) 
MIRA 15:7 


1. Volgogradskiy sel'skokhosyaystvennyy institut. 
(Eleotricity in senitars) 


(Electric ar 


pide 


Be 
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AUTHOR: 


TITLE: . 


PERIODICAL: 
‘ABSTRACT: 


Card 1/2 


$0V128/59- 5-20/35 


Astaulov, V.3.,Klimov, A.D. and Astaulova, A.S., 
Engineers nr ae 


Refining the Structure and Eliminating Cracks in 
Magnesium Alloy Castings 


Liteynoye Proizvodstvo, 1959, ir 39 PP 33-34 (USSR) 


~ Out of 300 tests made within the period of one year, 


the authors investigate the structure of e@lloys and 
elimination cracks from them. It becomes evident that 
when using 0,27% mamganese, the result is a fine grai- 
ned structure without cracks in contrast to cracks 
and the formation of a dendrite structure when using 
less manganese, i.e. less than 0,2%, Pig. (1) and 
show different kinds of grain of the structure, 

a) fine grain, (b) coarse grain, (c) dendrite, Some 
dates are given with regard to the ratio of the struc- 
ture to flux, modification, range of temperature for 
ahha (poked etc. The authors state that there are 
Some analoguous features to aluminium alloy. The range 
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SOV/128-59- 5-20/35 


Refining the Structure and Eliminating Cracks in Magnesium Alloy 
Castings | 


of temperature for oristallyzation of some types of 
magnesium alloy is given and it is stated that exten- 
ding the range of temperature improves the quality of 
the structure. There are 3 photographs. — 


Card 2/2 
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KLIMOV, A,D., kapitan lego ranga 


Military and technical propaganda among students of naval schools. 
Mor. abor. 48 n0.12127=30 D 164, ‘ 
(MIRA 16:2) 
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BYCHKOV , TasPe; REN AP; Re ry AM; Skonoy, Dette 


Effect of alloying on the longitudinal elastielt 
y nodulus of 
Sirconium, Mat.{ metalloved.chist.net. no.lt231-242 'S9, 


(MIRA 12210 
(Z$reoniua alloys) (Blasticity) 
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5(4) 
AUTHORS: 
TITLE: 


PERIODICAL 


‘ABSTRACT: 


80V /5425922219/24 
Parfenov, Ae Ioq KliMOYs Ap Fags Masurin, 0, Ye 


Electric Conductivity of the Glasses of the Systen : 
14 ,0-Ce, 0-810, (Blektroprovodnost! stekbi sistemy 11,0-Ce,0-810,) 


Vestnik Leningradskogo universiteta. Seriya fiziki 1 khimii, 
1959, Nr 2, pp 129-135 (USSR) 


The results of the investigations of the conductivity and 
density of glasses of the system mentioned in the title are 
indicated in this article. The mentioned systen is used as a 
basis for the working out of formulas for electrode glasses. 
These glasses have at present a resistance of 500 MQ . The 
working method with them is much simplified if these glasses 
have a lower resistance. Under this point of view, the 
investigations described in this article were carried out. 


The designations of the glasses produced and investigated for 


the experiments, and their composition, are compiled in table 1. 
An analysis carried out on the glasses showed a deviation of 
some percent in the composition as compared with the quantities 
of single components used for the preparation. The density was: 
determined by hydrostatic weighing of the samples in water and 
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Eleotrio Conductivity of the Glasses of tho Systen 80V/54-59-2-19/24 


bensene at room temperature (error 10.1 - 0.2 %). The con- 
ductivity was determined on plane-parallel samples by 
graphite electrodes, the resistance of the glasses up to 1069 
by a bridge cirouit, higher resistances by a megachameter of 
the MOM-2M type (error 20 ~ 30 %). The values of the mentioned 
determination quantities are compiled in table 2. The table 
also contains the activation energy E for the sovement of ions 
in koal/Mol and lg A computed by the formula for eleotrio 


conductivity K «= te” e From the density of the glasses, 
their molecular volume was computed, and ~ as the Ca-glasses 
have the highest density - the dependence of the molar volume 
on the concentration of Ca,0 was determined at a constant 
content of 14,0 (Fig 1, and content of Cs,0+Li,0 = const. = 
=27 mol% Fig 2). For investigating the conductivity of glasses 
of different composition, the neutralisation effect was in- a 
vestigated which occurs by replacing one basio oxide by another | 
(Pig 3). This points to a direct dependence between the 
differences of radii of the basic ions entering into the 
Card 2/3 . system, and the character of the neutralisation effect. 
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Eleotrio Conductivity of the Glasses of the Systen — S0V/54-59-2-19/24 
11 ,0-Ce,0-810, ae 


In the investigation of the activation energy at thetransition | 
from sodius-potassius-silicate glasses to the system considered, . 
no influence of the ion radius on its value could be observed 
(Pig 6). Prom all these investigations, the following : 
conclusions are made: The electric conductivity of lithius 
Glasses decreases considerably with an increase in the content 

of 09,0. For electrodes, whioh are only used at low tempera tures, 


Glasses with a low content of Cs,0 (up to 6 MolX ) should de 
preferred. With an inorease in the content of Ce,0, the 


toughness and also the melting temperature for glasses rise 
so that. for electrodes used at higher teaperatures an increase 
in the content of 02,0 up to 9 Mol< is permissible. Classes 


with a higher content of Ce,0 are unsuitable for use ag 


electrodes due to their high resistance. There are 6 figures, 
3 tables, and 4 references, 3 of which are Soviet. 


October 26, 1956 
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XLIMOV, Arkady Froperieh [Xtsen, AF.) UKSUSOV, D. (Uksusau, D.), red.s 
a 409 e e 


(Words snddecda] Slova 4 apravy, Minsk, Daiarah, vyd-ve BSSR, Red, 
nasava~palit, litery, 1960. 35 pe . MIRA veers ae 


1, Sekretar' Sennenskogo rayonnogo koniteta Koumunisti 
Belorussii (for Kiinov). ieee: ee 


{Senno District—Seine—Feeding ani feeds) 
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OV, B.P. redaktor; ROSLOV, 0.1., tekbni- 


cheskiy reaaeeore” 


(Installation, repair and operation of refrigeration equipsent] Mon- 
tash, remont 1 ekepluatateiia kholodil'nogo oborudovaniie. Moskva, 
Gos. isd-vo torgovol lit-ry, 1955. 280 p. ; (MLRA 826) 

(Refrigeration and refrigerating machinery) 
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BER, Boris Arkad'yevich; KLINO ey Georgiyevich: SINEL'NIXOVA, Ts.3., 
red.; MRIRISH, DAT, tekhn.red. 


{Prom refrigerating machinery] Freonovye kholodil'nye ustanovkt. 
Moskva, Gos.isd-vo torg.lit-ry, 1957. 183 p. (MIRA 10:12) 


(Refrigeration and refrigerating machinery) 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4" 


coesianintiheathiatimntasienamteetonn: 07.0) 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4 


KLINOY, A.Q., elektremekhanik 


Hew we install centrel lecks. Avtom., telem. 1 svias' 2 no.11:399 
mw '58, - (TRA 12812) 


ee enertare Aietantelya eignalisateti evyasi Utyabrakey 
oregi, , 
(Rail reads—Switches) 
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9. 


XLIMOV, A. I, 
Agriculture 


Local water resources aad their exploitation ty collective farms of the dmolensk 


province; Smolensk, Smolenskce obl. gos. isd-vo, 1950. 


Monthly List of sian Accessions, Library of Congress, __May__ 194 Uncl. 
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ELIMOY, Al, 
eeeansnlet neon 
Improved determination of bounds for seros of L-functions, 
5 nos2tl7-18h 53, ae ge 


(Series, Dirichlet! e) 
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———SKLTHOV, As Te na TY Mar 3 
USSR/Mathenatics - Dirichlet Function _ 


"Evaluation of the Linit of Zeros of L-Punctions," A. I. Klinov, Saratov Stete 
Pedagog Inst - 


DAN SSSR, Vol 89, No 2, pp 205-208 


Obtains new evaluation of limit of seros of Dirichlet's L-functions. Indicates 
in the formula giving the limit of seros, the dependence of the function on 
modulus k of character x(n,k) and computes the conste entering in to the formula, 
Presented by Acad I, M. Vinogradov. Reod 23 Deo 52. 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4" 


